Soil plays the main role in the sustaining life of Earth ecosystems -it is the fundamental foundation of agriculture resources, food security, economy and environmental quality. The heavy metal pollution has been increasing in agricultural soils worldwide. For example, Cu is widely used as a pesticide against fungal and bacterial diseases in crops or as a contaminant in organic amendments, or for irrigation as pig manure or sewage sludge. Soil and water pollution have the great impact on food safety and to human health: polluted soils have direct health risks, and secondary risk is connected to contamination of water supplies. The articlepresents the lysimetric experiment with the chemical composition results. This exploratory study aims to evaluate the influence of agrochemical rehabilitation on the heavy metal migration to the water. The chemical composition of intra soil water has shown that contaminated black soil has a high absorption capacity of heavy metals. The bulk of heavy metal brought about in a form of water-soluble salts wasabsorbedand converted by soil colloids of podzolized chernozeminto relatively stable compositions. Results of the analytical research showed that organic and organic-mineral systems, where phosphates were used in the average volume of 60 kg of Р 2 О 5 per hectare a year, reduced intake of cadmium in the subsurface water. Mineral systems also impeded migration of zinc and copper to the ground water. On the contrary, high doses of superphosphate in the fertilizer system increased the leaching of Cd, Pb and Cu to the infiltration waters.
INTRODUCTION
Environmental pollution and food safety are two of the most important issues of our time. Soil and water pollution, in particular, have historically impacted on food safety which represents an important threat to human health (Lu et al., 2015) . It has been widely accepted that soil plays a key role in sustaining life of Earth ecosystems with the huge abundance of soil microbiota (Young and Crawford, 2004) . Soils polluted with heavy metals have become common across the globe due to increase in geologic and anthropogenic activities (Chibuike and Obiora, 2014) . Soils may become contaminated by the accumulation of heavy metals and metalloids through pesticides, wastewater irrigation, spillage of petrochemicals, leaded gasoline and paints, animal manures, sewage sludge, emissions from the rapidly expanding industrial areas, mine tailings, disposal of high metal wastes, land application of fertilizers, coal combustion residues, and atmospheric deposition (Khan et al., 2008; Zhang et al., 2010) . Heavy metal pollution is increasingly threatening to crop production in agricultural soils (Weber et al., 2001) . In the environment, Cu is widely used as a pesticide against fungal and bacterial diseases in crops or as a contaminant in organic amendments such as pig manure or sewage sludge (Christie and Beattie, 1989 ). Microorganisms are generally described as more sensitive to Cu and other heavy metal stresses than other organisms in soil biocenosis (Giller et al.,1998) . While crop production in agricultural lands has been increasingly threatened by heavy metal contamination (Weber et al., 2001) , long term impacts of heavy metal pollution on soil microorganisms have been increasingly concerned. Metals can exist in various chemical forms (or species). These forms often exist in a complex equilibrium governed by many soil factors and properties. For any given heavy metal, only a fraction is bioavailable and thus potentially it is only this fraction that can be taken up by the plants. More of the metal could be converted to the bioavailable fraction as it is gradually removed by the plant but the extent to which this happens and the kinetics of such processes are not known and would invariably be soil specific (Khan et al., 2000) . Microbial biomass has been shown sensitive to increased heavy metal concentrations in soils (Giller et al., 1998) . Heavy metal Cu and Cr pollutants can be attributed to various anthropogenic activities related to the industry; nevertheless, natural weathering process may also play a role as a source of these heavy metals (Ismail et al., 2016) . The concern over soil contamination stems primarily from health risks, both of direct contact and from secondary contamination of water supplies (Soil Contamination, 2008) . Migration of contaminants into non-contaminated sites as dust or leachate through the soil, and the spreading of sewage sludge are examples of events that contribute towards contamination of our ecosystems (Khan et al., 2000) . Contaminated soil can be remediated by chemical, physical or biological techniques (McEldowney et al., 1993) . The rehabilitation technologies of agricultural land polluted with organic substances, are based on biodegradation of pollutants "in situ" and the cultivating of tolerant plants, parallel to implementation of agrotechnical measures, which aim: the soil aeration through loosening; the soil reaction correction and balancing of the ratio carbon/nitrogen C/N through the administration of organic and mineral fertilizers (Sabau and Sandor, 2014) . It was possible to reduce the content of hydrocarbons markedly in oil-polluted soils, even without fertilizers and amendments, as a result of intensive loosening. This indicates a sufficiently large potential of sod-podzolic soils for self-recovery and high effectiveness of loosening in the first period after pollution (Lednev, 2007) . Migratory capacity of heavy metals depends on cumulative properties of soil, chemical pollutants and landscape environment (Breus et al., 2001; Dybin, 2001) . Pollutants coming from the atmosphere tend to concentrate in the soil horizons containing humus. However, in soil with low buffering capacity and under the influence of physic-chemical, biological and other processes heavy metals (HMs) are transferred from exchange-absorbed state into the soil solution and with downdrafts can be moved into the underlying layers. The objective of research-to evaluate the influence of agrochemical rehabilitation on the heavy metal migration to the water.
MATERIAL AND METHODS
Long-term stationary experiments were conducted in lysimeters of experimental design of Russian Institute of Hydraulic Engineering and Land Reclamation (VNIIGiM) with pristine soil profile. The area of stationary soil lysimeters was equal to 0. 78 and 1. 17 m. Within the research program there were carried out experiments to study the following fertilizer systems: organic (cattle manure), organomineral and mineral. High doses of double superphosphate were used periodically and annually in rotational cropping. The allowance of 100 t ha -(table 1) was accepted for podzolic heavy loam chernozem. The research was conducted in the period between 2006 and 2008. Barley of Nevskiy variety, fodder beet Eckendorf yellow, oat -Horizon. In the experiment an elevated level of soil contamination was modelled based on the geochemical background of the region: Cu -90, Zn -110, Pb -40, Cd -0. 6 mg kg -. For this purpose, chemically pure salts Zn (CH 3 COO) 2 x2H 2 O, CuSO 4 x5H 2 O, Pb(CH 3 COO) 2, CdSO 4 were used, taking into account background levels of gross forms of heavy metals in the soil.
RESULTS AND DISCUSSION
In our conditions pollution of the soil with heavy metals was conducted in autumn of the year 2004 by means of water-soluble salts. It is known that due to sorption processes when salt is applied to the soil HMs are absorbed by soil colloids, which are presented in the soil as mineral, organic and organomineral compounds. Due to polyfunctionality of soil as a sorbent, its sorption capacity is not the same for different HMs and their cations. And processes of internal diffusion of molecules and ions may limit the speed of sorption. It may be also limited by the dissolution rate of soil compounds involved in the subsidence of contaminants. Consequently, when contaminants are released into the soil it takes a long time to establish sorption equilibrium. There are two periods in the water regime of chernozem: 1. Draining -covers all summer and the first half of autumn, when water is rapidly consumed by plants and evaporates because ascending currents prevail over descending ones; 2. Soakingstarts from the second half of autumn, is interrupted by frosts and continues in spring, because of snowmelt waters and spring rainfall. Mainly the depth of rainfall, its distribution over time and its temperature determines these factors. Summer rainfall moistures only the topsoil. Moisture in the subsurface of chernozems is created by precipitation during the cold period (Elpatyevskiy, 1993) . Therefore, precipitation of the late period creates additional moisture, which contributes to pollution of intrasoil waters with heavy metals. The studies of Meshchersky Branch of VNIIGiM (Mazhayskiy et al.,2000) carried out at the ecological testing area "Meshchera" (Russia) The research conducted within a lysimetric experiment aimed at studying the chemical composition of intrasoil water has shown that contaminated black soil has a high absorption capacity for HMs (Chernikova, 2010) . The bulk of HMs brought about in a form of water-soluble salts, was adsorbed and converted by soil colloids of podzolized chernozem into relatively stable compositions. Contaminated soil of the first variant during the years of research increased migration of Cu and Cd to the intrasoil waters, whereas Pb and Zn demonstrated a better resistance to washing out in comparison to natural soils (table 2, table 3 ). The studied fertilizer systems in varying degrees increased the release of Pb and decreased migration of Cd to the infiltration waters. Their contamination with Pb increased by 1. 6% and equalled 89%, but concentration of Cd lowered by 20% and equalled 53%, except from the variant for which increased doses of phosphate were used (variant VI) (table 2,  table 3 ). In this variant we registered increased leaching of Cd to the infiltration waters. In the waters infiltrated through the profile of chernozem organic and organicmineral fertilizers increased concentration of Zn by 62% and 38% respectively. Content of this element decreased by 3. 4% and equalled 40. 8% under the influence of mineral systems. Under the influence of annual dose of phosphorus (P120) copper like lead and cadmium substantially migrated to infiltration waters. Other mineral fertilizer system (variants IV and V) approximately halved concentration of copper in intrasoil waters. With the organic system a decrease of copper in the waters was less (17%), and with the organic-mineral system concentration has not changed compared to Variant I (control). Microcosm experiments detected the microbial community modifications with greater precision in the short-term, while field experiments showed that the biological effects of Cu contamination may be overcome or hidden by pedoclimatic variations (Ranjard et al., 2006) . (Rusu et al., 2004 ) the experimental data confirm the positive significance of the treatments effects of reaction correction in interaction with organic or complex mineral fertilization as well as the interaction of the zeolitic tuffs and bentonite with fertilizers. These agrochemical measures aim to acidity neutralization, decrease of the heavy metals mobility activity, calcium and primary macro elements contribution and in the last but least, restoration of the soil buffering capacity (Mohammad, 2015) . The results showed the effect of water temperature on the explosive extraction/degradation and redistribution of the HMs in the soil.
CONCLUSION
Results of the analytical research showed that organic and organic-mineral systems where phosphates were used in the average volume of 60 kg of Р 2 О 5 per hectare a year, reduced intake of cadmium in the subsurface water. Mineral systems also impeded migration of zinc and copper to the ground water. On the contrary, high doses of superphosphate in the fertilizer system increased the leaching of Cd, Pband Cu to the infiltration waters. The bulk of HMs brought about in a form of water-soluble salts, wasadsorbedand converted by soil colloids of podzolized chernozem into relatively stable compositions. The studied fertilizer systems in varying degrees increased the release of Pb and decreased migration of Cd to the infiltration waters: contamination with Pb incre-ased by 1. 6% and equalled 89%, but theconcentration of Cd lowered by 20% and equalled 53%, except fromthe variant for which increased doses of phosphate were used. In the waters infiltrated through the profile of chernozem organic and organic-mineral fertilizers increased aconcentration of Zn by 62% and 38% respectively. The content of this element decreased by 3. 4% and equalled 40. 8% under the influence of mineral systems. Under the influence of the annual dose of phosphorus (P120) copper like lead and cadmium substantially migrated to infiltration waters. Other mineral fertilizer system approximately halved concentra-tion of copper inintrasoilwaters. With the organic system a decrease of copper in the waters was less (17%), and with the organic-mineral system concentration has not changed compared to control.
